US009361409B2

a2 United States Patent

(10) Patent No.: US 9,361,409 B2

Kozloski et al. 45) Date of Patent: Jun. 7, 2016
(54) AUTOMATIC DRIVER MODELING FOR (56) References Cited
INTEGRATION OF HUMAN-CONTROLLED
VEHICLES INTO AN AUTONOMOUS U.S. PATENT DOCUMENTS
VEHICLE NETWORK 6,505,780 Bl 1/2003 Yassin et al.
6,720,920 B2 4/2004 Breed et al.
: . : : : 6,728,605 B2 4/2004 Lash et al.
(71) Applicant: Internatl(?nal Business Machines 7202776 B2 42007 Breed
Corporation, Armonk, NY (US) 7389.178 B2 6/2008 Razetal.
7,961,906 B2 6/2011 Ruedin
. . 8,078,349 B1* 12/2011 Prada Gomezetal. ......... 701/23
(72) Inventors: James R Kozloski, New Fairfield, CT 8.520.605 Bl* 82013 Rubinetal ... 370/445
(US); Timothy M. Lynar, Kew (AU); 2008/0262670 Al 10/2008 McClellan et al.
Cristian Vecchiola, Victoria (AU) 2009/0192705 A1 7/2009 Golding et al.
2011/0010023 Al 1/2011 Kunzig et al.
2011/0021234 Al* 12011 Tibbitts ................. H04W 48/04
(73) Assignee: INTERNATIONAL BUSINESS 455/517
MACHINES CORPORATION, 2011/0301786 Al* 12/2011 Allis ..ccoevevveneeee GO5D 1/0038
701/2
Armonk, NY (US) 2012/0083960 Al 4/2012 Zhu etal.
. . o . (Continued)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 OTHER PUBLICATIONS
US.C. 154(b) by 648 days. Ehlert et al.(“Microscopic traffic simulation with reactive driving
agents”, IEEE, 2001, pp. 861-866).*
(21) Appl. No.: 13/738,317 (Continued)
(22) Filed: Jan. 10, 2013 Primary Examiner — Omar Fernandez Rivas
Assistant Examiner — Iftekhar Khan
(65) Prior Publication Data (74) Attorney, Agemt, or Firm — Cantor Colburn LLP;
Vazken Alexanian
US 2014/0195213 Al Jul. 10, 2014
(57) ABSTRACT
51) Imt.CL Automatic driver modeling is used to integrate human-con-
(51 g 2r
G06G 7/48 (2006.01) trolled vehicles into an autonomous vehicle network. A driver
GOG6F 17/50 (2006.01) of'a human-controlled vehicle is identified based on behavior
GO08G 1/01 (2006.01) patterns of the driver measured by one or more sensors of an
(52) US.Cl autonomous vehicle. A model of the driver is generated based
CPC GOGF 17/5009 (2013.01); GO6F 17/5095 on the behavior patterns of the driver measured by the one or
"""" (2013.01); GOSG 10112 (5013 01); Go8G ~ more sensors of the autonomous vehicle. Previously stored
e 10129 (261 3.01) behavior patterns of the driver are then retrieved from a data-
. . . ’ base to augment the model of the driver. The model of the
(58) Field of Classification Search driver is then transmitted from the autonomous vehicle to

CPC .., GOG6F 17/5009; GOGF 17/5095

USPC ittt e seneneaes 703/8
See application file for complete search history.

nearby vehicles with autonomous interfaces.

12 Claims, 4 Drawing Sheets

10
=

COMPUTER SYSTER

FROCESNG CHOE

el
=
W SHRAE
5 Svarm

UPLAE et 0 ’ ] AETHRK ADAPTER |




